SUMMARY Rosetting and non-rosetting lymphocytes collected from normal individuals were stained for the presence of beta-glucuronidase, periodic-acid Schiff activity, gamma glutamyl transpeptidase, acid phosphatase, and alpha-naphthyl butyrate esterase. Lymphocytes which formed rosettes with sheep erythrocytes and non-rosette forming lymphocytes contained cytochemical reaction products for all five stains. Beta-glucuronidase (p < 002) and acid phosphatase (p < 001) were more frequently found in rosette forming lymphocytes. However, non-rosetting cells were more frequently periodic-acid Schiff positive (p < 0001). Gamma-glutamyl transpeptidase and alpha-naphthyl butyrate esterase were present equally in rosette and non-rosette forming lymphocytes. In addition, 33 non-Hodgkin's lymphomas were studied for cell surface markers and cytochemical reactions. In 17 of 19 B cell lymphomas, there was a paucity of lymphocytes containing beta-glucuronidase. However, in three of four T cell proliferations, there were numerous lymphoid cells positive for beta-glucuronidase. The periodic-acid Schiff and acid phosphatase reactions varied greatly within B, T, and null cell lymphomas and thus were of little diagnostic value in determining the cell of origin of these neoplastic lymphoid cells.
Lymphocytes are heterogeneous and can be separated into two subpopulations by a variety of immunological techniques (Aiuti et al., 1975) . No morphological differences exist which permit the distinction of normal human thymic dependent lymphocytes (T cells) from bursa dependent lymphocytes (B cells) . Even scanning electron microscopy (Polliack and De Harven, 1975 ) by itself cannot be relied upon to differentiate the two lymphocyte subpopulations.
Recently, cytochemical studies in a variety of lymphoproliferative disorders suggested that betaglucuronidase was an enzyme marker for T cells (Flandrin and Brouet, 1974; Flandrin and Daniel, 1974) and periodic-acid Schiff (PAS) a marker for B cells (Astaldi and Verga, 1957; Stein et al., 1972; Catovsky et al., 1974) . Some investigators Ritter et al., 1975) suggested that acid phosphatase was a T cell marker in acutelymphocytic leukaemia. In contrast, others (Barr and Perry, 1976) have noted negative or weak acid phosphatase activity in normal human peripheral blood T lymphocytes and moderate to strong reactivity in B Received for publication 8 December 1976 and null cells. In addition, other investigators (Szmigielski et al., 1965) have shown that 75% of human peripheral blood lymphocytes and 2-10% of bone marrow lymphocytes contain gamma-glutamyl transpeptidase activity. Since T cells have a similar distribution in the blood and bone marrow, it seemed possible that gamma-glutamyl transpeptidase was also a cytochemical marker for T cells. Li et al. (1973) (0-7 > p > 0-6).
Ten samples from normal individuals were stained for the presence of beta-glucuronidase (Lorbacher et al., 1967) , PAS (Hayhoe and Flemans, 1969) , and gamma-glutamyl transpeptidase (Szmigielski et al., 1965) . In addition, 12 samples were stained for acid phosphatase (Li et al., 1970) and 12 different samples were stained for alpha-naphthyl butyrate esterase (Li et al., 1973) Portions of tissue were gently pressed through a fine stainless steel mesh and a cell suspension was washed three times in phosphate buffered saline solution at pH 7 0. Contaminating erythrocytes were removed by washing with Tris buffered ammonium chloride solution at pH 6-2. The cell suspension was gently centrifuged, and the sedimented cells were resuspended in Hank's balanced salt solution (Grand Island Biological Co, Grand Island, NY) .
Lymphocytes were tested for their ability to form rosettes with sheep erythrocytes (Bach, 1973) as previously outlined. In addition, the presence of surface membrane immunoglobulins was measured (Papamichail et al., 1971 
Results
Blood collected from 34 normal individuals indicated that the mean concentration of leucocytes was 6-5 ± 1-7 x 103 cells/,ul, the average percent of lymphocytes was 35-3 ± 11-0 and the percent of rosette forming cells was 64-2 ± 9-6.
CYTOCHEMISTRY OF ROSETTING AND NON-ROSETTING NORMAL LYMPHOCYTES
The cytochemical reactions for rosette forming and non-rosette lymphocytes are listed in Table 1 . Betaglucuronidase and acid phosphatase were more frequently present in rosette than in non-rosette forming lymphocytes (Figs 1 and 2 ). In contrast, nonrosetting cells were more frequently positive with the periodic-acid Schiff reagent (Fig. 3) . Gammaglutamyl transpeptidase and alpha-naphthyl butyrate esterase were present equally in rosette and nonrosette forming lymphocytes (Fig. 4) .
BENIGN LYMPH NODES
The cell surface marker data from lymphocyte suspensions and the results of cytochemical studies Mean + SD 75-1 + 15-6 57-0 + 14 9 1-5 + 1-2 7-6 ± 3-9 93-0 + 4-2 91-0 ± 7-9 12-6 ± 6-9 6-0 ± 4-0 8-6 ± 8-4 4-0 ± 4-5 RLvNRL* 001 <p<0-02 p<0-001 04< p< 05 0-005 < p<001 0-1 <P <0-2 RL-rosetting lymphocyte; NRL-non-rosetting lymphocyte. The cytochemical reactions in touch preparations from this group of lymphomas showed that the neoplastic lymphocytes were rarely positive for betaglucuronidase and PAS, occasionally reactive with acid phosphatase, and negative for alpha-naphthyl butyrate esterase.
Neoplasms ofuncertain lineage Five cases are listed as lymphoma of uncertain lineage. In these lymphoreticular malignancies the distribution of cell surface markers was not significantly different from those observed in cells from non-neoplastic lymph nodes.
The reaction product in lymphoid cells for betaglucuronidase and acid phosphatase varied greatly among the five cases. Lymphoid cells appeared negative for PAS reagent and alpha-naphthyl butyrate esterase.
Discussion
The concentration of leucocytes, percent of lymphocytes (Davidsohn and Henry, 1974) , and percent of rosetting lymphocytes (Bach, 1973) in this study are similar to other normal published values.
Beta-glucuronidase, a lysosomal enzyme, has been demonstrated in granulocytes, erythroid cells, platelets, macrophages, and lymphocytes (Lorbacher et al., 1967) . Tamaoki and Essner (1969) found betaglucuronidase localisation in the diffuse lymphatic tissue of the human lymph node cortex and around the central arteriole of the splenic white pulp. Flandrin and Daniel (1974) found that betaglucuronidase activity was low in lymphocytes from patients with chronic lymphocytic leukaemia (a Bcell proliferation) and had increased activity in lymphocytes from patients with Sezary syndrome (a T-cell proliferation). In contrast, Brouet et al. (1976) could not substantiate an increase of beta-glucuronidase in cells from T-derived acute lymphocytic leukaemia. However, Barr and Perry (1976) (Stein et al., 1972; Catovsky et al., 1974) , others have noted a positive PAS reaction in Sezary cells, a T cell proliferation (Taswell and Winkelmann, 1961; Flandrin and Brouet, 1974) . In addition, intense PAS reactivity was observed in phytohaemagglutinin stimulated lymphocytes, suggesting the presence of PAS positive material in T cell blasts (Quaglino et al., 1962; Stathopoulos et al., 1974) . Szmigielski et al. (1965) Brouet et al., 1976) and in the atypical lymphocytes of infectious mononucleosis (Li et al., 1970) . Increased activity has also been demonstrated in cells of certain B cell proliferations, including macroglobulinaemia and multiple myelomas (Li et al., 1970) . However, decreased acid phosphatase levels have been measured in chronic lymphocytic leukaemia (Douglas et al., 1973) .
Alpha-naphthyl butyrate esterase was noted focally in only a small percentage of normal lymphocytes and was not observed to be present in significantly different levels in the two lymphocyte subpopulations. The great utility of this cytochemical reaction was in its ability to differentiate lymphocytes from macrophages (Li et al., 1973) . Macrophages demonstrated intense diffuse cytoplasmic staining whereas only a small number of lymphocytes exhibited a focal small granular deposit. The lack of alpha-naphthyl butyrate esterase in the neoplastic cells collected from 33 cases of non-Hodgkin's lymphoma suggested that the proliferating cells were derived from lymphocytes and not from macrophages.
In summary, each cytochemical reaction was observed in rosette forming and non-rosette forming lymphocytes collected from normal individuals. However, beta-glucuronidase and acid phosphatase granules were present more frequently in rosette forming than in non-rosette forming normal lymphocytes. In contrast, a positive PAS reaction was more often observed in non-rosette forming lymphocytes. Gamma-glutamyl transpeptidase and alpha-naphthyl butyrate esterase were present equally in rosette and non-rosette forming lymphocytes. In neoplastic disorders, the beta-glucuronidase activity was decreased in 17 of 19 B cell proliferations and present in a normal number of lymphocytes from three of four T cell tumours. The PAS and acid phosphatase reactions varied greatly and appeared not to be reliable markers in determining the lineage of neoplastic lymphoid cells. 
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